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Diagnostic value of ultrasound-guided fine needle aspiration for
thyroid nodules and the influential factors
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(Department of Thyroid Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To assess the diagnostic value of ultrasound-guided fine needle aspiration (US-FNA) cytological
examination for thyroid nodules and the influential factors.
Methods: The clinical data of patients with thyroid nodules (2 380 nodules) undergoing thyroidectomy between
January 2016 and December 2018 were retrospectively analyzed. Using the postoperative pathological results as
reference standard, the diagnostic efficiency of US-FNA for thyroid nodules was calculated, and the influences of
ultrasound features and nodule size on the diagnosis were also analyzed.

Results: Among the 2 380 nodules, 133 were diagnosed as benign nodule (Bethesda II) and 1 468 were diagnosed
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as malignant nodule (Bethesda VI), in which 1 534 were consistent with the pathological results. The overall
sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of US-FNA in diagnosis of
thyroid nodules were 98.0% (95% CI=97.3%-98.7%), 73.2% (95% CI=65.9%-80.5%), 97.4% (95% CI=96.6%—
98.2%), 78.2% (95% CI=71.2%-85.2%) and 95.8% (95% CI=94.8%-96.8%), respectively. Both false positive and
false negative rates of US-FNA diagnosis for thyroid nodules with diameter <10 mm were higher than for those
with diameter >10 mm, and the false negative rates of US-FNA diagnosis for thyroid nodules with ultrasound

appearance of absence of microcalcification or vascular flow were increased, while the false positive rate of US-

Conclusion: US-FNA is of high value in the differential diagnosis of thyroid nodules, and it is easy to operate and
less traumatic, so it deserves to be widely used. However, the false positive and negative results should be taken

into account in nodules with diameter >10 mm or nodules without microcalcification or vascular flow as well as

1348 b E G E AR A
FNA diagnosis for hypoechoic nodules was increased (all P<0.05).
the hypoechoic nodules.
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%1 A Bethesda FEETHIARGHRELR (n)
Table 1 Pathological results of the nodules with different Bethesda classifications (1)

Bethesda 432&

J n2 >
GRS I i T v v VI B
T 34 29 26 2 460 1430 1981
DS IN 34 29 26 2 450 1423 1 964
UEHLRIE 0 0 0 0 4 2 6
BRI 0 0 0 0 4 2 6
Ao 0 0 0 0 2 3 5
R 38 104 41 1 162 38 399
it 72 133 67 18 622 1468 2380
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2.4 US-FNAC Hyi2 B At

11 601/ Bethesda 11, VIZSZE 7 4% MG T 45
IR RS <5 mm4] (n=225) . >5~10 mm
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4 (n=154) . >30 mm4l (n=79) , FHEUS-FNA
Mz W Rcae . REIMER . BIEPER . 45 R R,

US-FNAZH A 27 1Y R 8088 . 4 5 B L B P 93 D 6L
(positive predictive value, PPV ) . BA: oM
& (negative predictive value, NPV ) . #EHf
JETESY W 98.0% (95% CI=97.3%~98.7% ) ,
73.2% (95% CI=65.9%~80.5% ) ,
974% (95% CI=96.6%~98.2% ) , 78.2% (95% CI=
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&2 US-FNA gt RRIK/NG TR BT AE
Table 2 Diagnostic efficiency of US-FNA cytology for nodules with different sizes

R (mm) REPUE (%) F5% (%) PPV (%) NPV (%) LR+ LR—  MERfFE (%)  Youden $55L
<5 93.6 63.6 96.0 51.9 2.57 0.101 90.7 0.57
>5~10 98.0 58.3 96.9 68.3 2.35 0.035 95.2 0.56
>10~20 99.8 69.2 098.1 94.7 3.24 0.003 98.0 0.69
>20~30 99.3 94.4 99.3 99.4 17.86 0.008 98.7 0.99
>30 98.0 96.4 98.0 96.4 27.45 0.020 97.5 0.94
BT 98.0 732 97.4 78.2 3.66 0.027 95.8% 0.71
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Table 3 Ratios of false positive and negative results in nodules

with different sizes
SR/ M B R MR
(mm ) (n) (%) (n) (%)
<5 13 6.4 8 36.4
>5~10 13 2.0 20 41.7
>10~20 1 0.2 8 30.8
>20~30 1 0.7 1 5.6
>30 1 2.0 1 3.6
Bt 29 2.0 38 26.8
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Table 4 Influence of different ultrasound signs and sizes of the

nodules on false positive and negative results

i BAPE JE RS
P OR P OR

R RE A

TR AR >0.05 1.00 >0.05 1.05

[9CiN >0.05 1.20 <0.001 5.17

TEASASELI >0.05 0.60 >0.05 1.74

SURT Y/ NT >0.05 0.65 >0.05 1.86

ke L >0.05 1.46 >0.05 3.96

sk <0.05 0.41 >0.05 0.96

Qi <0.05 3.56 >0.05 0.80
ZEH /N (mm)

< 5vs.>5 <0.001 5.30 >0.05 1.71

< 10vs.>10  <0.001 6.43 <0.001 4.13

<20vs.520  >0.05 2.01 <0.001 13.20

<30vs.>30  >0.05 1.01 <0.05 12.97
3 i i#

20154F L E HAR IR Pr 2 ( American Thyroid
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I A B 00 AS 06 B2 BRI R K
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P 25 SR DA B AR B R B e 4 SR A B A

A EFE MR FNA R R B R
4.7%~39.72% , BRIAVERE1.9%~16.7% . MTEA
AF 5% Hh A1 BH 2 23 R B 1 23R 43 301 02 2.09% F126.8 %
15 BH M 3 B AR TG, A9 A FH DR R 2 o) HE 153 8 o
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